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(71) We, BASF AKTIENGESELL- 
SCHAFT, a German Joint Stock Company 
of 6700 Ludwigshafen, Federal Republic of 
Germany, do hereby declare the invention, for 
5 which we pray mat a Patent may be granted 
to us, and die method by which it is to be 
performed to be particularly described in and 
by the following statement: — 

The present invention relates to 3 -amino- 

10 isothiazolo- [3,4-d] -pyrimidines and to a pro- 
cess for preparing such 3-aminoisothiazolo- 
[3,4-d] -pyrimidines. 

The ring system of isothiazolo- [3,4-d] - 
pyrimidines was described for the first time 

15 by K. Hartke and L. Peshkar in Archhr der 
Pharmazie, 301 > 611 to 621. Starting from 
malononitnle and dithio or thio esters there 
are obtained in a condensation reaction the 
salts of 2-mercaptCHl-cyano-acrylonitriles 

20 which by reaction with chloramine give 3- 
amino - 4 - isothiazolecarbonitriles ; from 
the latter there are obtained by reaction with 
orthoformic acid esters and acetic anhydride 
3 - [ethoxymethykne] - amino - 4 - iso- 

25 miazolecarbonitriles which can be cyclized 
with ammonia to give isothiazolo- [3,4-d]- 
pyrimidines. 

We have now found 3-ammoisothiazolo- 
[3,4-d] - pyrimidines of the general 

30 formula:— 



CD 



35 



40 



in which R 1 and R* are, each independendy, 
hydrogen, a linear or branched, saturated or 
unsaturated alkyl group of one to six carbon 
atoms which optionally may be substituted, 
an aralkyl or unsubstituted or substituted 
cycloalmhatk, heterocyclic or aromatic radi- 
cal, and R a is hydrogen, sulfonyl or carboxylic 
acyL 

Examples of alkyl for R 1 and R* are 



methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, and n-hexyi; examples of unsaturated 
alkyl are ally! or methallyl and examples of 
substituted alkyl are y-methoxypr opyl , tert- 
butoxypropyi and /?-dunemylaminoethyl. 45 

Benzyl, phenyiethyl and y-phenylpropyl 
are suitable aralkyls. 

The cycloaliphatic radicals are preferably 
derived from cycloaliphatic rings having three 
to six carbon atoms in the ring and may be 50 
substituted by alkyl such as methyl or ethyl. 
Cyclohexyl or cyclohexyl bearing methyl as 
a substituent are particularly suitable. 

Examples of heterocyclic radicals are the 
furyl and thienyl radicals which may be sub- 55 
stituted in conventional manner. 

The preferred aromatic radical is the phenyl 
group which may bear chloro, bromo, meth- 
oxy, ethoxy, methyl or ethyl as substituents, 
such as p-chlorophenyl, p-methylphenyl and 60 
p-methoxyphenyi. 

Suitable sulfonyl radicals for R* include 
alkylsulfonyi, preferably of one to four car- 
bon atoms, cycloalkylsulfonyl, unsubstituted 
or substituted arylsulfonyl, aralkylsulfonyl or 65 
heteroarylsulfonyl. Specific examples are 
methyisulf onyi, emylsulf onyl, propylsulfonyl, 
butylsulfonyl, cyclohexylsulfonyl, benzylsul- 
fonyl, phenylethylsulfonyl, phenylsulfonyl, 
chlorophenylsulfonyl, dichlorophenylsulfonyl, 70 
nitrophenylsulf onyl, memylphenylsulfonyl, di- 
methylphenyl sulfonyl and mienylsulfonyl. 

Carboxylic acyl radicals for R a include 
substituted or unsubstituted alkanoyl radicals 
preferably of one to seven carbon atoms, such 75 
as acetyl, propionyl, butyryl, caproyl, 
hexanoyL, capryloyl, jS-emylhexanoyl, chloro- 
acetyl, bromoacetyl, ^chloropropionyl, f3- 
chloropropionyl, y-chloro-n-butyryl and 
bromoisovaleroyl; aralkanoyl radicals such as 80 
phenylacetyl, tolylacetyl, methoxyphenylacetal, 
chlorophenyiacetyl or dichlorophenylacetal, 
alkoxycarbonyl or aroxycarbonyl radicals such 
as memoxycarbonyl, ethoxy carbonyi, propoxy- 
carbonyl, butoxy carbonyi, or phenoxycarbonyl, 85 
substituted or unsubstituted aroyi, such as 



benzoyl, benzoyl, naphdwyl or phenan- 
A^I bearing chloro, bW* rib* 
metboxy, ethosy or methyl as snSimtsTor 

T^c inveptian also relates to a process for 

10 ^J 1 - 5 ^* 0 ^^ thioamide of the formuk 
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be used as a solvent as mil), bromine (par- 
ticularly in solution in chloroform or di- 
memylf ormamide ) and about 50% hydrogen 
peroxide solution using dimemylf onnamide 
as an additional solvent. 

To carry out the process the 4~ammouradI- 
5-carboxyiic acid thioamide is conveniently 
dissolved or suspended in the solvent used 
and then die oxidizing agent is added to it 
It is advantageous to cool the reaction mixture 
and if necessary to heat it for a short time 
after the initial exothermic reaction has sub- 
sided. For each mole of 4-aminouracil-5- 
carboxyiic thioamide the amount of oxidizing 
ajgent used is generally from one to twenty 
times and preferably from once to twice the 
equivalent amount. 

Processing causes no difficulties and de- 
pends on the oxidizing agent, solvent and/or 
suspension agent used. When an add is used 
as the oxidizing agent or reaction medium 
orwhen an oxidizing agent is used which 
Kwmsan add under the reaction conditions, 
a convenient procedure is to add the reaction 
tnam»e to ice-crater and then to add alkaline 
substances such as caustic soda solution, 
caustic potash solution, aqueous ammonia, 
sodium carbonate or potash until the reaction 
mixture is neutral. The isothiazo!o-[3,4-d]- 
pyrumdine thus precipitated may be separated 
for instance by filtration or ce n tr ifu TO g. 

When a mineral add, particularly sulfuric 
acid, is used as oxidizing agent and/or sus- 
pension agent elimination of the R* radical 
may take place at the same time as oxidative 
cycuzation, a 3-aminoisothiazolo-[3,4-d]- 
pyrimMine thus being obtained which has no 
subsmuent on the amine group. 

r^turally the R* radical may also be 
el iminated in a separate reaction after cydiza- 
tionhas taken place. Elimination can be ef- 
fected not only with adds, for example sul- 
furic acid and hydrochloric add, but also with 
bases, for example caustic soda solution and 
cau stic po tash solution. 

Examples of suitable suifonyl and carboxylic 
acyl lsothiocyanates as starting compounds 



/Moluencsutfonylisothiocyanate, 

benzenesulfonylisothiocyanate, 

o^uenesulfonyiisotMocyanate, 



m^onjbenzenesulfoaylisomiocyanat^ 
/>-<hlorobeuzenesiilfonyl^ 
3,4-dKhlorobenzenesufr 
dnopherte-2-sulfonylisothiocyar^ 
cydohexanesoifonylisothiocyanate, 
memanesulfonylisothiocjramte, 
etfaanesulfonylisothiocyanate, 
benzcylisothiocyanate, 



^methylbeiizoylisothiocyanate, 
^me&yhbenzoylisothiocyanate, 



2,6^ddoroben2^1isotliiocyanate, 

2,4,6-trimemylbenzoy^ 

3 ,4,5- trimetiioxybenzoylisothioc^nate, 

thienoylisothiocyanate, 

a-naphthoylisothiocyanate, 

p-naphmoylisothiocyanate, 

3-phena nthroyhsothiocyanate, 



p^tolyla cetyh sothiocyanate, 
^methoxypfaenyiacetylisothi 



^crdorophenylacetyli sothiocyanate, 

carbomemoxyisodiiocyanate, 

carbetfa oxyis othiocyanate, 

carbobutoxyisouuocyanate, 

phcnoxycarfxmyli&othiocyartate, 

acetyhsotruocyanate, 

propionylisodnocyanate, 

butyryliso^ocvanate, 

»-c8proyu^c4hiocyanate, 

w-capryioylisothiocyanate, 

cUoroaoeiylisotrdocyanatea 

^-chloropropicnyHsothiocyanate, 

^-<Moropropionylisothiocyanate, 

a-bromoisolwlyrylisc^faioc yafutt ^^ 

yniiloit«4>ut^^isothiocyanate and 

<**romdsovaleToyIi$oti^ 
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locyanate, 
p^Worobenzoylisothiocyanate, 
/^nitrobenzoylisothiocyanate, 
w^ethoxybenzoylisothicKyanate, 



The 3 - ammoisotiuazolo - [3,4-d]- 
pyrimidmes obtained according to the inven- 
tion are valuable intermediates for the pro- 
cfaiction of dyes, pesticides and medicaments. 
Compounds in which R* is- hydrogen are 
particularly important in this respect For 
example, they are also of interest as potential 
purine antimetabolites. 

The 3 - aminoisothiozolo - [3,4-dl- 
rTOmndines of the invention have valuable 
therapeutic properties for example as di- 
uretics or as anti-inflammation agents and 
they may also- be used as fungicides. Accord- 
ingly, the invention indudes within its scope 
Pharmaceutical compositions containing a 
novel compound according to the invention 
together with a pharmaceuticaUy-acceptable 
carrier or diluent and also fungiddal com- 
positions comprising such a compound to- 
gether with a carrier or diluent. 

The following compounds in particular 
have a good biological action: 3-ainino-S, 
7 - c^tliylisotluazolo - [3,4-d] - pyrimi- 
dmedione : - (4,6), 3 - [N - cWSEtf- 
aimno - 5,7 - dnnethyiisomiazolo - r3»4-dl- 
pyrnnp^dione - (4,6), 3 - [N - p ! tolL 
erradfonyl] - amino - 7 - emyiisothiazoio- 
[3,4-d] - pynmidinedione - (4,6) and 3- 
T 10 .; 5,7 - mpropylisothiazolo [-3,4-d] - 125 
pyriimdmedione-(4,6). *™ 
Formulations with the compounds of the 
mvention as active ingredients may be ob- 
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tained by conventional methods depending on 
the type of application required. 

Particular importance attaches to com- 
pounds of the formula (I) in which: 

5 R 1 is hydrogen, alkyl of one to four carbon 
atoms, benzyl, phenylethyi, cyclohexyl 
or phenyl which may bear chloro, methyl 
or methoxy as a substituent; 
R a denotes, except for hydrogen, the same 
10 radicals as R 1 and additionally alkoxyalkyl 
of a total of up to six carbon atoms; and 
R has the above meanings. 

For use as diazo components compounds 
having alkyl as R 1 and K z and particularly 
15 methyl, are preferred; R a is naturally hydro- 
gen in this case. 

The following examples, in which parts and 
percentages are by weight unless otherwise 
stated, illustrate the invention. 

20 



0 



_ 354 parts of 3 - methyl - 4 - aminouradl- 
1: ™ - (P - *>laene sulfdnyl)] - carboxylic 
mioamide is gradually introduced into 1000 
25 parts of concentrated sulfuric add while 
stirring at a temperature of about 75° C 



and in the course of thirty minutes. Reaction 
munediately takes place as evidenced by the 
escape of sulfur dioxide. When all has been 
added the mixture is stirred for another two in 
hours at 80° C. The clear solution is cooled 
and poured onto about 5000 parts of ice- 
water. The deposited colorless solid is suction 
filtered, washed with water until neutral and 
then dried in vacuo at 80° C. Chromato- 35 
graphic and infra-red spectroscopic analysis 
show the product to be identical with a 
sample recrystallized from dimethylfonn- 
S£/ FlL yidd £ I? 3 - 5 P®**' which is 

weight 198.14, 
calculated: 

C 36.4 H 3.1 N 283 O 16.1 S 16.1 
found: 45 
363 33 27.9 163 16.4 
The compounds set out as Examples 2 to 
7 in Table 1 may be prepared by the process 
described in Example 1, the sulfonyl or acyl 
radical being eliminated in each case under 50 
the reaction conditions. The following ab- 
breviations are used in Table 1: 

Ex: = Example No. 
Y=Yield 

mrx= melting point 55 

Rea- recrystallized from 

Emp.=empirical formula and molecular 

weight 
c= calculated 

f=found 60 
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Example 12. 

0 k 

6.4 parts of bromine dissolved in 30 pans 
of chloroform is allowed to drip, with stirring 
and at 20° to 35° C, into a suspension of 7.1 
parts of 3-methyl-4-animouTaca-5-[N-(i- 
toluenesulfonyl) ] -carboxylic thioamide in 100 
parts of chloroform.- The whole is stirred for 
another two hours at ambient temperature 
and die solid is suction filtered. The product 
is stirred into aqueous ammonia solution, 
suction filtered, washed with water and dried 
in vacuo at 70° Q It may be recrystaffized 
from dimemylformamide. The yield is 6.8 

molecular weight: 352.26. 
Calculated: 

C 443 H 3.4 N 15.9 O 18.2 S 18.2 
found: 

43.9 3.5 15.4 183 17.9. 



13. 



*^ k& 

8.6 parts of 3-benzyl-4-aniinouracil-5- [ N- 
0>-tohienesulfonyl)] - carboxylic thioamide 
is cydized as described in Example 12. The 
solid obtained from the chloroform solution 
is stirred first in a small amount of ethanol 
and then with aqueous ammonia solution, 
suction filtered, washed with water and dried. 
The yield is 8.5 parts which is quantitative. 
The melting point is 259° to 264° C. The 
product may be recrystallized from dimethyl- 
formamide. Analysis: Q 9 H le N 4 0 4 S 2 : 
molecular weight: 42835. 
Calculated: 

C 53.1 H 3.7 N 13.2 O 15.0 S 15.0 
found: 

52.9 3.8 13.4 14.6 14.7. 
Cxample 14. 

10.4 parts of 1,3'dibenzyl^aminouracil- 
™ - {P ' toluenesulfonyl)] - carboxylic 
taoamide is cydized as described in Example 
12. The product is precipitated from the 
chloroform solution by adding 100 parts of 



ether. It is then suction filtered, washed and 
dried. The yield is 103 parts which is quan- 
titative. It may be recrystallized from methyl 
glycol. The melting point is 230° to 231° C. 
Analysis Cb c H22N«0 4 S 2 : molecular weight 
518.47. 
Calculated: 

C 60.2 H 43 N 10.8 O 123 S 123 
found: 

60,1 4.4 10.9 



12.4 12.2. 



Example 15. 



9.6 parts of bromine is dripped, while stir- 
ring and at 20° to 40° Q into 13.6 parts of 
1,3 - di - n - butyl - 4 - aminouratil - 5- 
E* ~ .(P " toluenesulfonyl)] - carboxylic 
thioamide in 100 parts of chloroform. The 
solution is stirred for another three hours at 
ambient temperature and then 200 parts of 
ether is added. The solid is suction filtered 
and dried in vacuo. The yield is 11.8 parts, 
which is 88% of theory. It can be re- 
crystallized from methyl glycol. The melting 
P?^ J 8 * 83 ° to 185° C. Analyst 
VaoHzsN^Ss: molecular weight: 450.44. 
Calculated: 

C 533 H 5.8 N 12.4 O 14.2 S 14.2 

found: 

53.4 5.6 12^ 14.1 14.0 
Example 16. 



32 parts of bromine is dripped, while 
storing and at 20° to 35° C, into 28.6 parts 
of 13 - dimethyl - 4 - aminouracil - 5- 
(N - carbethoxy) - carboxylic thioamide 
in 400 parts of chloroform. Stirring is con- 
tinued for another two hours. Almost all 
temporarily passes into solution; gradually 
however a thick precipitate settles out. This 
is suction filtered, dissolved in about 150 
parts of dimethyl formamide and then pre- 
cipitated again with aqueous ammonia solu- 
tion. The product is suction filtered, washed 
with water and dried in vacuo at 70° C. The 
yield is 21.4 parts or 75% of theory. The 
product may be recrystallized from ethanol 
or methyl glycol. Melting point: 143° to 
145° C. Analysis: Q 0 H 12 N 4 O 4 S; molecular 
weight: 284.23. 




50 



55 



60 



65 



70 



75 



80 



85 



90 



95 



1,445,697 



9_ _ 

Calculated: 

C 423 H 43 N 19.7 0 2I6S 113 

mQuumZ 

42.7 43 19.5 23,1 10.6. 
5 Example 17. 




<*3 



9.1 parts of bromine is allowed to drip at 
20° to 40° C and while stirring into 10 parts 
of 13 - dimethyl - 4 - aminouradl - 5- 
10 [N - (p - cnlorobenzoyl)! - carboxylic 



thioamide in 75 parts of dimethylformamide. 
The whole is stirred for another three hours 
at ambient temperature, and diluted with 
water, some aqueous ammonia solution is 
added, and the solid product is suction fil- 15 
tered, washed with water and dried in vacuo 
at 70° C. The yield is 30 parts which is 
76.8% of theory. It may be recrystallized 
from dimethylformamide. The melting point 
is 246° to 250° C. Analysis: CuH 11L N 4 0*Sa; 20 
molecular weight: 350.7. 
Calculated: 

C 47.9 H 3.2 N 16.0 O 13.7 a 10.1 
found: 

4*.l 3.4 15.8 13.7 10.6. 25 
The compounds set out in Examples 18 to 
24 in Table 3 may be prepared by the process 
described in Example 17. 
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Example 25. 
A mixture of 4.24 parts of 1,3-dimemyi- 
4 - aminouracil - 5 - [N - (p - toluene- 
sulfonyl) ] -carboxylic thioamidc, 40 parts of 
dimethyif ormamide and 2 parts of 50% hy- 
drogen peroxide is heated first far two hours 
at 50° C and then for another two hours at 
100° <1 The solution is cooled and water is 
added. The product which is precipitated is 
suction filtered. Otromatographically and 
spectroscopically it is identical with the pro- 
duct described in Example 21. The yield is 
2.7 parts, which is 62.5% of theory. 

WHAT WE <XAIM IS:— 
l : A3- ammoisomiazolo - [3,4-d] - 
pyrimidinc of the general formula: — 



O HHR 5 



in which R 1 and R* are, each independently, 
hydrogen, a linear or branched, saturated or 
unsaturated alkyl group of one to six carbon 
atoms which optionally may be substituted, 
an aratfcyl or an unsubstituted or substituted 
cydoaliphatic, heterocyclic or aromatic radi- 
cal, and R 3 is hydrogen, sulfonyl or carboxylic 
acyL 

2. A compound as claimed in claim 1 and 
~ mdmdually identified in the foregoing 



3. 3 - Amino - 5,7 - dimethylisothiazolo- 
30 [3,4-d] - pyimudmedione - (4,6). 

4. 3 - [N - Carbemoxy] - amino - 5,7- 
dimethjdisothiazolo - [3,4-d] - pyrimidine- 
dione-(4^6). 



5. 3 - [N - p - Toluenesulfonyl] - amino- 
7 - ethyhsothiazolo - [3y4-d] - pyrimidmc- 
dion-(4»6). 

6. 3 - Amino - 5,7 - dipropylisothi azolo~ 
[3,4-d] -pyrimidme-dione-(4 > 6). 

7. A process for the production of a 3- 
aminoisomiazolo - [3,4-d] - pyrimidine as 
defined in claim 1 wherein a 4-aminouracil- 
5-carboxylic thioamide of the 
formula:— 



(n) 
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in which R x , R* and R 3 are each as defined 
in claim 1, is oxidatively cydissed. 

8- A process as claimed in daim 7 wherein 
the oxidative cydization is carried out in 
the presence of an inert solvent and/or sus- 
pension agent at a temperature of from 0° 
to 180° C. 

9. A compound as defined in claim 1 and 
whenever prepared by a process as claimed 
in claim 7 or claim 8. 

10. A pharmaceutical composition com- 
prising a compound as claimed in any one 
of claims 1 to 6 or 9 together with a 
phannaceuticaHy-acceptable carrier or diluent. 

11. A fungicidal composition co m p osing a 
compound as claimed in any one of claims 1 
to 6 or 9 together with a carrier or diluent. 

J. Y. & G. W. JOHNSON, 
Furrdval House, 14 — 18 Effrii H61born> 
London WC1V 6DE. 
Chartered Patent Agents, 
Agents for the Applicants. 
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